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Abstract 
The Autistic Behavioural Indicators Instrument (ABII) is an 18-item instrument developed to 
identify children with Autistic Disorder (AD) based on the presence of unique autistic 
behavioural indicators.  The ABII was administered to 20 children with AD, 20 children with 
speech and language impairment (SLI) and 20 typically developing (TD) children aged 2-6 
years. Results indicated that the ABII discriminated children diagnosed with AD from those 
diagnosed with SLI and those who were TD, based on the presence of specific social 
attention, sensory, and behavioural symptoms.  A combination of symptomology across these 
domains correctly classified 100% of children with and without AD.  The paper concludes 
that the ABII shows considerable promise as an instrument for the early identification of AD.  
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1. Introduction 
Autistic Disorder (AD) is associated with significant lifelong implications for 
functioning.  Although there is no known cure, early intervention is considered a fundamental 
treatment approach to ameliorating symptom severity, preventing the exacerbation of future 
symptoms, and improving developmental outcomes (Goin & Myers, 2004; Nadel & Poss, 
2006).  However, early intervention is often delayed because AD is rarely diagnosed in 
children under 3 years (Rutter, 2006; Wiggins, Baio, & Rice, 2006).  This is despite evidence 
that the symptoms of AD are almost always present before three years of age (Gillberg et al., 
1990) and that parents of children with AD typically detect abnormalities in their child’s 
development and express initial concerns to paediatricians within the first year of life (Filipek 
et al., 1999). 
The most common reason for delayed diagnosis is the absence of a reliable set of 
diagnostic criteria and measures to detect AD that are applicable to very young children, and 
that can discriminate children with AD from other groups of children with developmental 
disorders and disabilities.  Current DSM-IV-TR (APA, 2000) and ICD-10 (World Health 
Organisation, 1993) diagnostic criteria, and many of the existing measures to identify AD, 
include symptomology that is non-specific to AD and that presents later in the course of 
development (Dietz, Swinkles, van Daalen, van Eneland, & Buitelaar, 2006; Williams & 
Brayne, 2006).  Therefore these criteria and measures may fail to discriminate children with 
AD from other groups of children with atypical development because of an overlap in 
symptomology. Furthermore, they may also fail to correctly identify AD in very young 
children as many of the characteristic symptoms are not displayed by these children, not only 
because of their age and developmental stage, but also because some autistic symptoms either 
decrease or develop with age (Loh et al., 2007; Nadel & Poss, 2007; Watson et al., 2007). 
One diagnostic population that is particularly difficult to discriminate from children with AD 
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is children with speech and language impairment (SLI).  This is because there is great overlap 
in autistic symptomology with this group (Conti-Ramden, Simkin & Botting, 2006; 
Whitehouse, Barry, & Bishop, 2007) and because delayed language or the absence of 
language is universal to both diagnoses.  Identification of AD based on this symptom would 
fail to facilitate early diagnosis as impaired speech and language is generally not evident until 
the child is 18 months or older (De Giacomo & Fombonne, 1998). 
Another contribution to diagnostic delay is the fact that current diagnostic criteria and 
measures seek to identify AD based primarily on the absence of behaviours rather than the 
presence of unique indicators. Given that many of the characteristic symptoms of AD do not 
emerge until later in the course of development and are non-specific to AD, the absence of 
these symptoms in younger children does not exclude the possibility of AD, and diagnosing 
AD based on this absence can result in misdiagnosis as the same behaviours may be absent in 
children with other developmental delays or disorders (Gray & Tonge, 2001; Johnson et al., 
2001).  
Existing measures to detect AD include the Checklist for Autism in Toddlers – CHAT 
(Baird et al., 2000), the Modified – CHAT (Robins, Fein, Barton, & Green, 2001), the 
Pervasive Developmental Disorders Screening tests – PDDST-II (Siegel, 2004), the 
Screening Tool for Autism in Two Year Olds – STAT (Stone, Coonrod & Ousley, 2000), the 
Early Screening of Autistic Traits Questionnaire – ESAT (Dietz et al., 2006), the Social 
communication Questionnaire - SCQ (Berument, Rutter, Lord, Pickles & Bailey, 1999), the 
Autism Detection in Early Childhood – ADEC (Young, 2007), the Autism Diagnostic 
Interview-Revised - ADI-R (Lord, Rutter, & Le Couteur, 1994), the Autism Diagnostic 
Observation Schedule - ADOS (Lord, Rutter, DiLavore, & Risi, 1999), the Childhood Autism 
Rating Scale – CARS (Schopler, Reichler, & Renner, 1988) the Autism Observation Scale 
for infants – AOSI (Bryson, Zwaigenbaum, McDermott, Rombough & Brian, 2008) and the 
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First Year Inventory – FYI (Reznick, Baranek, Reavis, Watson & Crais, (2007).   Although 
studies attempting to prospectively identify AD using these measures have demonstrated that 
it is possible to identify some cases of AD by eighteen months of age (Baird et al., 2000; 
Baron-Cohen et al., 1996; Berument et al., 1999; Eaves, Wingert & Ho, 2006; Kleinman et 
al., 2008; Lord et al., 1999; Robins et al., 2001; Siegel, 2004), detection prior to eighteen 
months is less reliable (for a review of existing measures see: Allen, Silove, Williams & 
Hutchins, 2007; Dietz et al., 2006; Mawle & Griffiths, 2006; Scambler, Hepburn & Rogers, 
2006; Watson et al., 2007).   
In younger populations, these measures have high misclassification errors, poor 
psychometrics, low concordance rates and poor discrimination of AD from other 
developmental disorders and disabilities (Allen et al., 2007; Chawarska, Klin, Paul, & 
Volkmar, 2007; Gray, Tonge & Seeney, 2008; Ventola et al., 2007).  Additionally, many of 
the existing measures over-rely on parent rating scales and the observation of unstructured 
behaviours in naturalistic settings which are not only subject to bias, but also may 
underestimate or overestimate the severity and presence of behaviours depending on which 
behaviours are recalled or what activities emerge during the time of evaluation and the 
behaviours these activities elicit (Charman et al., 2005). Cumulatively, the results of research 
evaluations of existing measures suggest that it is likely they may either leave many young 
children with AD undiagnosed and consequently untreated, or may incorrectly diagnose AD 
resulting in unnecessary stress and anxiety for families and preventing the application of 
appropriately targeted intervention (Watson et al., 2007; Williams & Brayne, 2006).   
1.1. The key to early identification and diagnosis: Unique autistic behavioural indicators 
The key to earlier and more accurate diagnosis may lie in the identification of unique 
behavioural indicators or primary deficits of AD that are observable early in life (Clifford, 
Young & Williamson, 2007).  Case studies, analyses of home videos, retrospective parental 
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reports and prospective studies have provided some insights into the developmental trajectory 
and clinical features that are unique to AD in the first two years of life (Cox et al., 1999; 
Lord, 1995; Maestro et al., 2001; Robins & Dumont-Mathieu, 2006).  Impairments and 
elevated symptomology across the domains of social attention behaviours, sensory perceptual 
behaviours and atypical behaviours have been found consistently to be unique indicators for 
AD and to discriminate children with AD from other groups. 
1.1.2.  Social attention behaviours   
Impairments in social orienting and joint attention are among the strongest early markers 
of AD (Mars, Mauk & Dowick, 1998; Clifford & Dissanayake, 2008).  Research indicates 
that children with AD can be discriminated from children with typical development (Clifford 
& Dissanayake, 2008; Maestro et al., 2002), intellectual impairment (Oterling, Dawson & 
Munson, 2002), developmental delay (Swettenhan et al., 1998), developmental disorders and 
disabilities  (Clifford & Dissanayake, 2008), language delays (McArthur & Adamson, 1996) 
and Down Syndrome (Lewy & Dawson, 1992) based on a unique profile of social attention 
behaviours.   
Compared to these other groups, children with AD have been found to display disinterest 
in social stimuli, characterised by a reduced frequency of looking at pictures of the human 
face (Jemel, Mottron, & Dawson, 2006; Palomo, Belinchon, & Ozonoff, 2006); a preference 
for non-social stimuli, characterised by preferentially orienting eye gaze toward objects rather 
than people (Maestro et al., 2005; Osterling et al., 2002); a disinterest in sharing attention 
with others, characterised by fewer attempts to initiate or respond to bids of joint attention 
with a primary caregiver (Clifford & Dissanayake, 2008; Clifford et al., 2007; Dawson et al., 
2004); and differences in affective responses, characterised by displays of positive affect to 
non-social stimuli and neutral affect to social stimuli (Ozonoff, Williams, & Landa, 2005; 
Zwaigenbaum et al., 2005).     
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1.1.3.  Sensory behaviours   
Elevated sensory behaviors are considered to be a common characteristic of young 
children with AD (Baranek, David, Poe, Stone, & Watson, 2006; Lord et al., 2006). These 
behaviours discriminate children with AD from children with typical development (Ben-
Sasson et al., in press) intellectual impairment (Baranek, 1999), Attention Deficit and 
Hyperactivity Disorder (Ermer & Dunn 1998), language delays (Lord, 1995), learning 
difficulties (Dahlgren & Gillberg, 1989) and developmental disorders of mixed etiology 
(Baranek et al., 2006; Ben-Sasson et al., in press; Rogers, Hepburn, Werner, 2003). 
 Sensory behaviours include under- or over-arousal to sensory stimuli which can result in 
hypo-responsiveness, where there is a lack of a response or an insufficient intensity of 
response to the sensory stimuli, or hyper-responsiveness, where there is an exaggerated 
response to the sensory stimuli (Watling, Deitz & White, 2001).  This under- or over-arousal 
can then lead to repetitive engagement in sensory seeking behaviours to increase sensory 
stimulation, or withdrawal behaviours to decrease sensory stimulation (Rogers & Ozonoff, 
2005).  Compared to other groups of children, those with AD have been found to spend 
extended periods of time engaged in repetitive sensory exploration of objects for enjoyable 
sensory experiences (Carcani-Rathwell, Rabe-Hasketh, Santosh, 2006; Chawarska et al., 
2007). 
1.1.4. Atypical behavioural responses   
Tantrums are significantly more prevalent in children with AD than in children with 
typical development, intellectual impairment and speech and language impairment 
(Dominick et al., 2007). Although tantrums are common in all groups of children (Stein, 
2003), the characteristics of tantrums appear to be unique to AD and to discriminate these 
children from other groups of children.  While it has not yet been empirically investigated, 
clinicians and parents of children with AD report that the precipitants and nature of tantrums 
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in children with AD differ from children with typical development (Whitaker et al., 2001).  
Changes in the environment or routine, denial, demands, and overstimulation are commonly 
cited triggers in parental and clinician descriptions (Whitaker et al., 2001).  Children with AD 
have also been described as displaying more severe behaviours during tantrums, including 
aggression and destruction of property, that can occur on a daily basis, and that tend to extend 
for significantly longer durations of time than expected for typically developing children 
(Dominick et al., 2007).  
1.1.5. Combination of impairments   
Children with AD display a combination of impairments across multiple domains and 
when identification of AD is based on a combination of impairments, diagnostic stability, 
predictive validity, and discrimination from other groups of children improves (Bryson et al., 
2007). Stone and colleagues (2000) found that a combination of impairments in play, 
imitation, and directing attention, correctly classified one hundred percent of children with 
AD.  
A combination of impairments in social attention behaviours and sensory perceptual 
behaviours has been found to correctly predict 93.75% of children with AD and to 
discriminate children with autism from children with developmental delays and disorders 
(Baranek, 1999). Bryson and colleagues (2007) prospectively followed infants considered at 
high risk for AD from six months of age.  They found that all of the children displayed a 
combination of impairments in social-communicative development, characterised by a lack of 
interest in others and a reduced frequency of seeking contact with others, and atypical 
sensory behaviours, specifically visual fixation, and motor mannerisms. These results suggest 
that detecting AD based on a combination of impairments, in particular combined 
impairments in social attention and sensory perceptual behaviours, might improve 
classification and discrimination of children with AD from other groups of children. 
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1.2.  The current study 
This study is the first stage of a prospective longitudinal study investigating the early 
detection of AD. The purpose of the current study was to develop an instrument (The Autistic 
Behavioural Indicators Instrument - ABII) for early detection of AD based on the presence of 
unique autistic symptomology, and to evaluate the utility of this instrument in discriminating 
children already diagnosed with AD from those with a diagnosis of SLI and those developing 
typically.  Identification that is based on the presence of unique primary deficits may 
facilitate earlier diagnosis and improve accuracy in discriminating children with AD from 
other diagnostic populations.  This paper describes the development of the ABII and presents 
initial validation data for the instrument.   
2. Method 
2.1. Instrument 
The Autistic Behavioural Indicators Instrument (ABII) is an 18-item instrument 
designed to detect young children with AD based on the presence of unique autistic 
symptomology (see Appendix A).  The ABII is intended for use in paediatric settings as a 
level one measure to identify children with AD.  The instrument differs from existing 
measures designed to detect AD as it seeks to discriminate children with AD from children 
with other developmental delays and disorders based on the presence of unique autistic 
indicators which are observable as early in life as possible.  Unlike most other measures, the 
ABII can be used with pre-verbal children, as it does not require use or understanding of 
spoken language.      
The ABII includes a fixed sequence of standardized and structured tasks, 
administered in a play-based interaction, that elicit specific target behaviours across social, 
sensory and behavioural domains. The presence of autistic behavioural indicators across 
                                                                      ABII Development 
 
10
these domains and the observations of naturalistic behaviours that occur during the 
interaction are recorded. (See Table 1 for a description of ABII items.)  
[Insert Table 1 about here] 
The ABII takes approximately thirty minutes to administer.  The primary caregiver of 
the child is present and involved in the administration of the ABII.  Standardized instructions 
outlining the role of the caregiver are provided prior to the administration.  When caregivers 
are not actively involved in eliciting a response from the child, they are asked to adopt an 
observer role. All materials and administration procedures are standardised. 
2.1.1. ABII Subscales   
The ABII is comprised of three subscales (refer Appendix A).  The Social Attention 
Subscale consists of a set of tasks that are designed to measure social orienting and joint 
attention behaviours, and displays of affect.  The Sensory Subscale includes tasks that are 
designed to measure visual, tactile, and oral sensory seeking behaviours and the presence of 
hypo- and hyper-responsiveness.  The Behavioural Subscale comprises naturalistic 
observations of children when demands or denials are placed on them.   
2.1.2. Scoring  
The ABII provides Social Attention, Sensory, and Behavioural Subscale scores and a 
Total ABII Scale score.  These scores are derived from the aggregate of individual item 
scores measuring the presence of autistic symptomology within each domain.  Higher scores 
on these Subscale and Total ABII Scale scores indicate a greater presence of autistic 
symptomology. On all ABII items, a score of 0 represents typical behavioural responses and 
a score of 1 reflects the presence of autistic behavioural indicators.  Scores are added within 
each behavioural domain to calculate a Subscale score and the aggregate of Subscales 
calculated to provide a Total ABII Scale score.  Possible scores range from 0-13 for the 
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Social Attention Subscale, 0-7 for the Sensory Subscale, 0-2 for the Behavioural Subscale 
and 0-22 for the Total ABII Scale. 
2.1.3. Instrument development 
Development of the ABII involved five stages: (1) identification of the unique autistic 
behavioural indicators to be measured, (2) development of the tasks to elicit these target 
behaviours, (3) operalisation of target behaviours, (4) development of scoring and re-coding 
procedures for Subscale and Total ABII Scale scores, and (5) instrument refinement during 
pilot testing.  The behaviours assessed on the ABII have been derived from the most reliable 
research identifying the early and unique behavioural indicators of AD.  These behaviours 
include social orienting and joint attention behaviours, displays of affect (Trillingsgaard, et 
al, 2005; Clifford et al, 2007; Watson et al, 2007), sensory seeking behaviours (Baranek et al, 
2006; Watling et al, 2000), elevated sensory behaviours (Baranek et al, 2006) and atypical 
behavioural responses (Dominick et al, 2007).  
Initially, a small pilot study of two TD children, two children with AD and two 
children with SLI, aged between 2-4 years was conducted. Analysis of the children’s 
responses to the items on the ABII led to the removal of two original items that failed to 
discriminate between the three groups. These items were total time engaged in play with a 
visually interesting toy (spinning top) and with a common toy (car). Two dominant types of 
play emerged: typical functional play versus sensory seeking play with the toys. Therefore, 
the final version of the ABII records the type of play rather than the duration of time engaged 
in play with the toys.  
2.2. Participants 
Participants were recruited from paediatric settings, multidisciplinary clinics, early 
intervention clinics, and early childhood centres.  The study sample included 20 children 
diagnosed with Autistic Disorder (AD: M =3.9; SD = .72; range = 3.03 – 5.05), 20 children 
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diagnosed with speech and language impairment (SLI: M = 3.5; SD = .82; range = 2.06 – 
5.07), and 20 children who were developing typically (TD: M = 2.2; SD = .73; range = 2.02 – 
4.09) aged 2 years 2 months to 5 years 7 months.  Ninety-five percent of the AD group, 55% 
of the TD group and 75% of the SLI group were male.  
    Inclusion criteria for children with AD included (i) age within the specified range, and 
(ii) formal diagnosis of AD (excluding Pervasive Developmental Disorder) from a 
paediatrician or psychologist.  Inclusion criteria for children with SLI included (i) age within 
the specified range and (ii) formal diagnosis of speech and language impairment without AD 
from a speech and language pathologist (iii) absence of a diagnosed medical condition that 
might compromise development (e.g. Attention Deficit and Hyperactivity Disorder, 
developmental delay) and (iv) no siblings with AD. Inclusion criteria for children with 
typical development included (i) age within the specified range and (ii) absence of a 
diagnosed medical condition that might compromise development (e.g., Attention Deficit and 
Hyperactivity Disorder, developmental delay) and (iii) no siblings with AD.  
2.3. Procedure 
Sessions were conducted in a child study laboratory. To help establish test re-test 
reliability, participants were asked to attend a second testing session two weeks after the 
initial one.  On arrival, the examiner engaged the child in a rapport building and calming 
period that lasted approximately 5 minutes, and any mouthing, hyper or hypo responsiveness 
and behavioural protests were noted.  The toys were then packed away and the child directed 
to a table.  The child was permitted to sit on the lap of a primary caregiver directly opposite 
the examiner while the tasks were administered in a fixed sequence. 
3. Results 
3.1. Reliability 
3.1.1. Internal consistency   
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Internal reliability was found to be excellent for both the Total ABII Scale score ( = 
0.97) and all the individual Subscale scores (Social Attention,  = 0.96, Sensory,  = 0.93, 
and Behavioural,  = 0.97).   
3.1.2. Inter-rater reliability   
To establish inter-rater reliability, a research assistant (an intern psychologist), who 
was blind to the diagnosis of the child, was present in the laboratory at the time of testing. 
The reliability sample consisted of 15 children, 5 randomly selected from each group.  The 
codings of the primary and secondary rater on the Total ABII Scale score were analysed 
using Cohen’s Kappa statistic. The correlation between raters was excellent ( = 0.97, p 
<.001.).  
3.1.3. Test-retest reliability   
Test-retest reliability was assessed over the space of two weeks.  Eighty percent (48 
participants) of the sample participated in the second administration.  Total ABII Scale scores 
were found to be very consistent, r = 0.98, N =47, p <.001.  
3.2. Descriptive statistics 
One-way analysis of variance indicated that there was a significant difference 
between the groups based on age, F (2,57) = 8.61, p<.001. Bonferroni post-hoc t tests 
indicated that the AD group (M =3.9, SD = 0.72) were significantly older compared to the TD 
group (M = 2.2, SD = 0.73), t = .99, p<.001.  Significant differences were not found between 
the AD and SLI groups (M = 3.5, SD = 0.82) or the TD and SLI groups.   
3.3. Group differences on the ABII 
A one way ANOVA revealed significant between-group differences on all of the 
Subscales (Social Attention, F (2,57) = 338.42, p<.001, Sensory, F (2,57) = 155.70, p<.001, 
Behavioural, F (2,57) = 28.05, p<.001) and the Total ABII Scale score, F (2,57) = 422.35, 
p<.001 (see Table 2 for means, standard deviations and ranges).  Post-hoc Bonferroni t tests 
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indicated that the AD group had significantly higher Subscale and Total ABII Scale scores 
compared to the TD group (Social Attention, t = 9.7, p<.001; Sensory, t = 4.40, p<.001; 
Behavioural, t = 1.20, p<.001; Total ABII, t = 15.30, p<.001) and SLI groups (Social 
Attention, t = 9.70, p<.001; Sensory, t = 4.30, p<.001; Behavioural, t = 1.20, p<.001; Total 
ABII, t = 15.20, p<.001).  
Analysis of individual items revealed significant group differences on every item 
except for item 1(a) Displays of affect to non-social stimulus.  Post hoc analysis indicated 
that the AD group differed significantly from the TD and SLI groups on every item, apart 
from item 1(a).  
[Insert Table 2 about here] 
A median cut-off score was applied for each of the Subscales and Total ABII Scale 
scores (for example, Social Attention: 7 out of 13; Sensory: 5 out of 7; Behavioural: 1 out of 
2; Total ABII: 11 out of 22) to indicate those individuals who screened positive for autistic 
behavioural indicators.  When this median cut-off score was applied for each of the Subscales 
and Total ABII Scale scores none of the TD children or children with SLI scored positive for 
Autistic Behavioural Indicators.  By contrast, 100% of the children with AD scored positive 
for Autistic Behavioural Indicators on the Social Attention Subscale, 75% on the Sensory 
Subscale, 60% on the Behaviour Subscale, and 100% on the Total ABII Scale.    
3.4. Discriminant Function Analysis 
A Discriminant Function Analysis (DFA) was performed using the individual items, 
Subscale scores and Total ABII Scale score to determine the ability of the ABII to classify 
children as either autistic or non autistic.  The Discriminant Function Analysis correctly 
classified 100% of children with and without autism. Inspection of Wilks’s Lambda F values 
and Standardized Discriminant Function coefficients indicated that all the items on the ABII, 
excluding item 1(a) (Displays of affect to non-social stimuli), and item 14 (Preference for 
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sensory exploration or typical play with common toy) were important to the discriminant 
function and in the accurate prediction of an AD diagnosis (see Table 3).    
[Insert Table 3 about here] 
4. Discussion 
This study has reported the development of the Autistic Behavioural Indicators 
Instrument (ABII) and provided evidence for its utility in discriminating children who have 
already been diagnosed with AD from children diagnosed with SLI and those who are 
developing typically. The ABII is a unique instrument because it appears to be the only non-
verbal measure that aims to identify young children with AD based on the presence of unique 
autistic traits, rather than the absence of typically developing traits. All items are based on 
prior research about the earliest observable signs of autism, the types of behaviours that are 
measurable in very young children, and those that provide maximum discrimination between 
children with AD and other groups of typically and atypically developing children. 
The results show that all Subscale and the Total ABII Scale scores discriminate 
children with AD from children with TD or SLI. Those with AD scored significantly higher 
on all ABII scales, reflecting a greater presence of autistic behavioural indicators. When 
Total ABII Scale scores were used to classify children with and without AD, 100% of 
children were correctly classified.  These results confirm that the behaviours measured on the 
ABII are good indicators for AD.  Reliability data indicate that Total ABII Scale scores are 
highly stable across a two-week period and can be reliably rated, with 97% agreement 
between raters. 
Investigation of groups differences on each of the individual items revealed that the 
AD group scored significantly higher for the presence of autistic behavioural indicators on all 
items except one: Item 1(a): Displays of affect to non-social stimuli.  It is unclear why 
children with AD did not achieve higher scores on this item when previous research has 
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suggested that they tend to display positive affect when looking at non social stimuli whereas 
TD children display neutral affect (Maestro et al, 2002; Ozonoff et al, 2005; Zwaigenbaum et 
al, 2005).  Results of the DFA indicate that this item, as well as Item 14 (Preference for 
sensory exploration or typical play with a common toy) were not significantly important to 
the discriminant function. Removal or modification of these two items will be considered in 
the next revision of the instrument.  
A limitation to the current study was that there was no control for any possible effects 
of intellectual impairment and developmental level.  Approximately 75% of children with 
AD have intellectual impairments and experience developmental delays (Filipek et al, 1999; 
Osterling et al, 2002).  Because the AD sample was probably cognitively and 
developmentally younger than the SLI and TD samples, it is possible that some of the 
differences among the groups are related to cognitive and developmental levels rather than 
AD symptomology.  However, the ABII assesses behaviours that have been shown in 
previous research to discriminate children with AD from those with intellectual disability 
who do not also have AD.  Thus, even though the AD sample may have been 
developmentally younger than the SLI and TD samples, the behaviours that discriminated the 
groups were likely to be those that were specific to AD symptomology rather than being 
attributable to cognitive or developmental delay.  Nevertheless, future research should 
investigate any possible impact of intellectual impairment and developmental delay in 
discriminating children with AD from children with SLI by matching participants on 
developmental age.    
Another limitation in the study was that the researcher was not blind to the diagnosis 
of the children and this may have unknowingly affected the ratings to some extent. However, 
the items were developed to be measured as objectively as possible and the high correlation 
between the researcher’s ratings and the ratings made by a research assistant who was blind 
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to the diagnosis suggests that it is unlikely that knowledge of diagnosis influenced the 
researcher’s coding of behavioural responses. The current research is also somewhat limited 
by the relatively small sample size which meant that sub-group differences in relation to 
gender and age could not be examined  Future investigations using larger population samples 
would provide stronger evidence about the ABII’s ability to detect and discriminate children 
with AD from other groups of children.  
Most importantly, however, future work with the ABII now needs to be directed to 
younger populations. The purpose of the current study was to determine whether or not the 
ABII could discriminate children with an existing diagnosis of AD from children with typical 
development and children with a diagnosis of SLI.  Because AD is rarely diagnosed prior to 
three years of age (Rutter, 2006; Wiggins et al., 2006), it was inevitable that the average age 
of the AD sample in the current study would be more than 3 years. While the current 
investigation represents an essential step in the development of the instrument, the ABII was 
designed to detect AD in much younger children. Thus, the next step is to evaluate its 
sensitivity, specificity, and predictive validity in a population of children.under two years of 
age.  
The availability of an effective measure that will enable early detection of AD and 
reliable discrimination of AD from SLI is imperative. The results of the present research 
suggest that the ABII may provide clinicians with a valuable diagnostic tool that will 
facilitate earlier targeted intervention for these vulnerable children.   
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Appendix: Autistic Behavioural Indicators Instrument (ABII) 
 
Autistic Behavioural Indicators Instrument (ABII) 
Subscale Response 
Social Attention Subscale 
1. Duration of Gaze to non-social stimuli – 
picture of a flower  
 
 
 
(a) Affect 
__________Seconds 
<5 seconds  
  > 5 seconds  
0 
1 
Positive  
Negative  
Neutral  
1 
0 
0 
2. Duration of Gaze to social stimuli – 
picture of known human face 
 
(a) Affect 
__________Seconds 
<5 seconds  
  > 5 seconds  
1 
0 
Positive  
Negative  
Neutral  
0 
1 
1 
3. Duration of Gaze to non-social stimuli – 
picture of a flower  
 
(a) Affect 
__________Seconds 
<5 seconds  
  > 5 seconds  
0 
0 
Positive  
Negative  
Neutral  
0 
0 
0 
4. Duration of Gaze to social stimuli  - 
picture of unknown human face  
 
 
(a) Affect 
__________Seconds 
<5 seconds 
> 5 seconds 
1 
0 
Positive 
Negative  
Neutral  
0 
1 
1 
5. Preference for picture of social versus non 
social picture 
Social  
Non-social  
No preference 
0 
1 
1 
6. Preference for picture of known versus 
unknown face. 
Known  
Unknown  
No Preference 
0 
1 
1 
7. Preference for shared engagement with 
primary caregiver versus solitary play.  
Shared engagement  
Solitary play 
0 
1 
8. Preference for solitary play or joint 
attention with primary caregiver by following 
caregiver’s head turn to object 
Solitary Play  
Joint attention  
1 
0 
9. Preference for play or joint attention with 
primary caregiver by following caregiver’s 
eye gaze to object 
Solitary Play  
Joint attention 
1 
0 
 + 19 (a) 
 
0 
1 
                                       +20 (a)  
 
    0 
1 
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TOTAL Social Attention 
Subscale Score 
 
 
Sensory Subscale 
10. Duration of gaze to a visually interesting 
toy in one continuous eye gaze. 
                         ___________Seconds 
                               <10 seconds 
                              > 10 seconds 
  0 
  1 
11. Preference for sensory exploration versus 
typical play with visually interesting toy. 
 
                               Typical Play 
                                      Sensory  
 
    0 
1 
(a) Preference for solitary play versus 
sharing interest with a primary caregiver  
To be scored in Social 
Attention Subscale 
Solitary  = 1 
Caregiver = 0 
 
12. Preference for sensory exploration or 
typical play with common toy. 
 
                               Typical Play 
                                      Sensory  
 
    0 
1 
(a) Preference for solitary play or to 
engage/share interest with Primary caregiver  
To be scored in Social 
Attention Subscale 
Solitary  = 1 
Caregiver = 0 
 
13. Duration of tactile exploration of fabric  
(a) Smooth 
(b) Rough 
(c) Fluffy 
(d) TOTAL 
 
________Seconds 
________Seconds 
________Seconds 
________Seconds  
<10 seconds  
>10 seconds  
0 
1 
14. Preference for tactile exploration versus 
play with a common toy 
Tactile  
Common  
1 
0 
15. Total Frequency of mouthing objects < 1 Time  
>1 times  
0 
1 
16. Hypo- responsiveness – lack of 
response to sensory stimuli or hyper 
responsiveness – exaggerated response to 
sensory stimuli 
Yes 
No  
1 
0 
TOTAL Sensory Subscale 
Score
 
Behavioural Subscale
Record each behavioural protest and duration 
1. 3. 5. 7. 9. 
2. 4. 6. 8. 10. 
17. Total frequency of behavioural protests < 1 Time 
>1 times 
0 
1 
18. Total duration of behavioural protests < 5 seconds  
> 5 seconds 
0 
1 
TOTAL Behavioural 
Subscale Score
 
 
 Total Social Attention 
+ Total Sensory  
+ Total Behavioural  
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TOTAL ABII Scale Score   
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Table 1 
Description of the Items and Responses Assessed on the ABII 
Item        Response 
Gaze to non-social stimuli    Child directs and fixes one continuous eye gaze on picture 
Affect to non-social stimuli Child displays no expression (neutral), a smile (positive), or a frown (negative) 
Gaze to known social stimuli     Child directs and fixes one continuous eye gaze on picture 
Affect to known social stimuli Child displays no expression (neutral), a smile (positive), or a frown (negative) 
Gaze to unknown social stimuli    Child directs and fixes one continuous eye gaze on picture 
Affect to unknown social stimuli Child displays no expression (neutral), a smile (positive), or a frown (negative) 
Preference social versus non-social stimuli    Child orientates body and directs eye gaze, or reaches to preferred picture  
Preference known versus unknown social stimuli  Child orientates body and directs eye gaze, or reaches to preferred picture 
Preference shared engagement versus solitary play. Child reaches for or moves toward caregiver or toy 
Preference solitary play versus joint attention  Child continues to engage in solitary play with toy or follows caregiver’s head turn 
(follow caregiver’s head turn to an object) by directing gaze or orienting body toward the object the caregiver turns head toward 
Preference solitary play versus joint attention  Child continues to engage in solitary play with toy or follows caregiver’s eye gaze 
(follow caregiver’s eye gaze to an object) by directing gaze or orienting body toward the object the caregiver turns head toward 
Gaze to visually interesting toy     Child directs and fixes one continuous eye gaze on spinning top 
Preference sensory exploration or typical play - visual Child engages in tactile exploration of object or activates toy appropriately 
Preference solitary play or sharing interest - visual   Child engages in solitary play or sensory exploration without attempts to share  
 interest or orientates body to caregiver in an attempt to show item or share interest 
Preference sensory exploration or typical play - common  Child engages tactile exploration of object or plays with toy appropriately  
Preference solitary play versus sharing interest - common  Child engages in solitary play or sensory exploration without attempts to share 
 interest or orientates body to caregiver in an attempt to show item or share interest 
Total Time engaged in tactile exploration of fabric  Child repeatedly strokes or rubs fabric with hand or over body 
Preference for tactile exploration versus typical play  Child reaches for preferred object and engages in tactile exploration or typical play 
Mouthing       Child places objects and/or body parts in mouth. 
Hypo-responsiveness or hyper-responsiveness  Child displays and exaggerated or lack of a response to sensory stimuli  
Total frequency of behavioural protests Child engages in crying, screaming, hitting, kicking, and or withdrawal behaviours  
Total duration of behavioural protests  Child engages in crying, screaming, hitting, kicking, and or withdrawal behaviours  
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Table 2 
 
Means, Standard Deviations and Ranges for Subscale and Total ABII Scale scores*  
 
Scale          TD   AD   SLI 
                           (n=20)              (n=20)                  (n=20) 
Social Attention M  1.05   10.75            1.05 
  SD  1.28   1.52            1.27 
         Range  0-2    7-13              0-4 
         
Sensory  M  .20   4.60   .20 
   SD  .52   1.14   .52 
  Range  0-2   0-6              0-2 
      
Behavioural  M  0.00   1.20            0.00 
   SD  0.00   1.00            0.00 
  Range  -   0-2            - 
       
ABII   M  1.25   6.55             1.35 
   SD  1.29   2.66             1.50 
     Range  0-4   11-20             0-5 
       
* High scores indicate a higher presence of autistic behavioural indicators.  
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Table 3  
Wilks Lambda and Standardized Canonical Discriminant Function Coefficients in 
Determining the Importance of the Individual Items to the Discriminant Function 
Item  Wilks’s Lambda F       df     p Function 1 
1  .62   36.22     1,58           <.001 -.10 
1(a)  .99   .04     1,58             .840 .09 
2  .63   33.59     1,58           <.001 .29 
2(a) .33   116.00     1,58           <.001 -1.08 
4 .71   23.26     1,58           <.001 -.25 
4(a) .51   55.73     1,58           <.001 .50 
5 .33   119.97     1,58           <.001 1.50 
6 .33   116.00     1,58           <.001 -.57 
7 .07   754.00     1,58           <.001 -.55 
8 .07   754.00     1,58           <.001 .33 
9 .14   367.33     1,58           <.001 .09 
10 .24   180.07     1,58           <.001 .08 
11 .07   754.00     1,58           <.001 .44 
11(a) .07   754.00     1,58           <.001 -1.58 
12 .21   219.11     1,58           <.001 .44 
12(a) .06   897.45     1,58           <.001 -1.58 
13 .54   49.45     1,58           <.001 -1.49 
14 .90   6.51     1,58             .013 .92 
15 .45   69.89     1,58           <.001 -.48 
16 .69   25.78     1,58           <.001 1.97 
17 .59   41.18     1,58           <.001 5.75 
18 .75   19.36     1,58           <.001  1.29  
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